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Unusual Complications of Percutaneous Epicardial Access
and Epicardial Mapping and Ablation of Cardiac Arrhythmias
Jacob S. Koruth, MD*; Arash Aryana, MD*; Srinivas R. Dukkipati, MD; Hui-Nam Pak, MD;
Young-Hoon Kim, MD, PhD; Eduardo A. Sosa, MD; Mauricio Scanavacca, MD;
Srijoy Mahapatra, MD; Gorav Ailawadi, MD; Vivek Y. Reddy, MD; Andre d’Avila, MD, PhD
Background—Percutaneous epicardial access and mapping/ablation of cardiac arrhythmias are being increasingly
performed. Although complications such as pericardial effusion are relatively common, other unusual complications
may occur due to the complex anatomic architecture of the heart and surrounding tissues. In this report, we report a
series of rare and unusual complications related to percutaneous epicardial procedures.
Methods and Results—Between 2006 and 2011, 334 patients underwent attempts at percutaneous, subxiphoid access for
epicardial mapping/ablation at 5 experienced centers. Seven selected complications are highlighted in this case series.
Patient 1 had a 1-cm right ventricular pseudoaneurysm after several unsuccessful attempts at epicardial access. This was
successfully managed conservatively. Patient 2 had intra-abdominal bleeding related to puncture of the left lobe of the
liver during access that required surgical repair. Patient 3 had a subcapsular hepatic hematoma that was probably related
to percutaneous access and was successfully managed conservatively. Patient 4 had severe pericardial bleeding followed
by ventricular fibrillation, immediately after obtaining percutaneous epicardial access. A lacerated middle cardiac vein
was repaired surgically. However, the patient ultimately died of complications. Patient 5 had a history of cardiothoracic
surgery and developed a right ventricle-abdominal fistula after multiple attempts at percutaneous access. This was
surgically repaired without major sequelae. Patient 6 had cardiac tamponade caused by a lacerated coronary sinus branch
during epicardial catheter ablation and required surgical repair. Patient 7 had severe left coronary vasospasm and
ventricular fibrillation during catheter manipulation in the pericardium. This complication was successfully managed
with intracoronary nitrates.
Conclusions—Though generally safe, percutaneous epicardial access and mapping/ablation can result in uncommon
complications. Awareness of these rare complications may facilitate early detection and successful management. (Circ
Arrhythm Electrophysiol. 2011;4:882-888.)
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Percutaneous epicardial access for catheter mapping andablation has become an important adjunct and sometimes
the preferred strategy for elimination of a wide range of
cardiac arrhythmias such as atrioventricular reentrant
tachycardia, atrial fibrillation (AF), and in particular ventric-
ular tachycardia (VT).1–4 In addition, this approach is pres-
ently also being used for other investigational devices.5
Clinical Perspective on p 888
Epicardial mapping and ablation has been performed safely
for over a decade at many experienced centers worldwide. A
recent multicenter series reported major complication rates of
5% and 2% for acute and delayed complications related to
epicardial VT ablation.6 The most common complications
associated with this procedure are postprocedure pericarditis
and inadvertent right ventricular (RV) puncture.6–8 However,
certain serious complications can occur rarely.
We report a series of rare complications related to epicar-
dial puncture and/or catheter mapping and ablation along
with the clinical scenario, management, and outcomes, the
knowledge of which will be helpful to the practicing invasive
electrophysiologist (Table 1). These cases represent a subset
of unusual complications that occurred over 334 epicardial
access attempts at 5 highly experienced centers (50 cases/y)
over a period of 5 years. This denominator includes 291 cases
of VT, 39 cases of AF, and 4 cases of Wolf-Parkinson-White
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syndrome. These complications can be broadly classified into
those related to (1) percutaneous pericardial access and (2)
epicardial mapping and ablation. The former comprise the
majority of complications associated with this procedure.
Finally, we also provide our recommendations on how to
avoid or minimize such complications.
Complications Related to Percutaneous Access
Patient 1: RV Pseudoaneurysm
A 63-year-old man underwent catheter ablation for recurrent
VT associated with several implantable cardioverter-
defibrillator (ICD) therapies, under general anesthesia. His
medical history was remarkable for systemic lupus erythema-
tosus and ischemic cardiomyopathy with coronary artery
bypass grafting and mechanical aortic valve replacement.
During the electrophysiology study, several VT morphologies
were induced, some with ECG features suggestive of epicar-
dial origin. Mapping revealed a large inferoapical scar. In
view of the above, epicardial puncture was attempted. De-
spite multiple attempts, the pericardial space could not be
accessed because of presence of extensive pericardial adhe-
sions. The procedure was therefore completed successfully
endocardially. After the procedure, the patient had chest pain
that was investigated with a computed tomographic (CT) scan
of the chest. A small collection of fluid located anterior to the
pericardium with focal pericardial thickening was detected.
The patient was observed and remained stable and therefore
was subsequently discharged to follow-up. A repeat chest CT
scan that was performed 1 month later because of the
persistent chest pain revealed the presence of an RV pseudo-
aneurysm with a neck measuring 13109 mm (Figure 1A
through 1C) and a small loculated pericardial effusion.
Surgical repair was thought to be high risk, and conservative
management with close observation was elected. A subse-
quent scan showed reduction in the size of the neck of the
pseudoaneurysm to 977 mm. Follow-up scans over a few
weeks eventually showed complete resolution (Figure 1D).
Patient 2: Hepatic Puncture
A 53-year-old woman was referred after 2 prior failed
catheter ablations for Wolf-Parkinson-White syndrome with a
history of AF with rapid ventricular rates and 1 episode of
VF-related sudden cardiac death. The first procedure was
performed endocardially; the second attempt was performed
using a combined endocardial and epicardial approach. The
location of the accessory pathway was believed to be right
posteroseptal. Given the prior failures, a combined epicardial
and endocardial access was repeated. Double epicardial
access was obtained. However, in retrospect, the operators
recalled that the sheaths advanced with some difficulty. The
endocardial and epicardial aspects of the posteroseptal region
were mapped for earliest ventricular activation during atrial
pacing. The pathway was subsequently successfully ablated
on the endocardial aspect within the posteroseptal region.
During the procedure, a gradual decline in blood pressure was
noted in the absence of a pericardial effusion, as confirmed by
intracardiac echocardiography (ICE). The ICE probe was
then withdrawn into the inferior vena cava, which demon-
strated presence of intra-abdominal fluid. Taking into consid-
eration the hypotension and the likelihood of the fluid
representing hemoperitoneum, surgical consultation was
sought. The patient underwent emergent exploratory laparot-
omy, during which 2 puncture sites with active bleeding in
the left hepatic lobe were discovered (Figure 2). It was
concluded that the dual epicardial access was obtained with
inadvertent “through-and-through” puncture of the left lobe
of the liver. The puncture sites were surgically repaired and
the patient was subsequently discharged to follow-up with no
evidence of preexcitation.
Patient 3: Intrahepatic Hematoma
A 16-year-old boy underwent catheter ablation for symptom-
atic orthodromic atrioventricular reentrant tachycardia by
means of an epicardial approach under general anesthesia
after having failed previous endocardial attempts. His medi-
cal history was significant for a small congenital coronary
Table 1. Complications and Types of Management
Complication Management
Patient 1 Right ventricular
pseudoaneurysm
Conservative
Patient 2 Liver puncture:
Intra-abdominal bleeding
Surgical intervention
Patient 3 Subcapsular hepatic
hematoma
Conservative
Patient 4 Pericardial bleeding: Middle
cardiac vein laceration
Surgical intervention
Patient 5 Right ventricular abdominal
fistula
Surgical intervention
Patient 6 Pericardial bleeding: Coronary
sinus branch laceration
Surgical intervention
Patient 7 Coronary spasm Conservative
Figure 1. A and B, Transverse and sagittal refor-
matted maximum intensity CT projections, show-
ing a right ventricular (RV) pseudoaneurysm
(arrows) with a narrow neck measuring
13109 mm. C, Three-dimensional volume-
rendered image from a contrast-enhanced CT
scan showing the RV pseudoaneurysm (arrow). D,
Same image from a repeat contrast-enhanced CT
scan performed during follow-up, showing com-
plete resolution of the pseudoaneurysm. AO indi-
cates aorta; LA, left atrium; LV, left ventricle; and
RA, right atrium.
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artery–pulmonary artery fistula. An epicardial puncture, us-
ing an inferior approach, was performed. The accessory
pathway was successfully ablated using radiofrequency en-
ergy in the posteroseptal region. Shortly after the procedure,
the patient had intense epigastric pain. A 4-unit drop in the
hematocrit was noted, and this led to an emergent abdominal
CT scan that revealed the presence of a subcapsular hema-
toma in the left lobe of the liver measuring 6711 cm
(Figure 3). This complication was thought to be secondary to
puncture of the liver during one of the epicardial puncture
attempts. This was managed conservatively with complete
resolution of the hematoma over a period of weeks.
Patient 4: Coronary Vascular Injury
A 59-year-old man underwent catheter ablation of VT under
general anesthesia. His medical history was significant for
Chagasic cardiomyopathy and recurrent, drug-refractory VT
requiring repetitive ICD therapies. Pericardial access was
obtained, using an anterior approach. Minutes later, but
before catheter mapping or ablation was performed, the
patient’s blood pressure rapidly declined. VF eventually
ensued, requiring external defibrillation. A pericardial pigtail
catheter drained a total of 2.5 L of dark blood that was
thought to be venous. However, intrapericardial bleeding
persisted, and the patient subsequently required emergent
cardiac surgery. Open thoracotomy revealed large amounts of
venous blood and thrombus within the pericardial space. A
large-caliber, severely lacerated middle cardiac vein was
identified as the source of active bleeding. This was surgi-
cally repaired and the pericardial thrombus was evacuated.
However, the patient’s postoperative course was complicated
by a hospital-acquired pneumonia, systemic inflammatory
response syndrome, and renal failure. Despite aggressive
resuscitation, the patient’s clinical status continued to decline
and the patient died 2 weeks later of unresponsive septic
shock.
Patient 5: RV-to-Abdomen Fistula
A 65-year-old man with a history of a prior lateral and
inferior wall myocardial infarction and sternotomy for RV
perforation sustained during a prior ICD implant, presented
with multiple ICD shocks for VT, despite the use of multiple
antiarrhythmic agents. He was referred for a VT ablation.
Although the clinical VT had features indicating an epicardial
origin, given his history of prior sternotomy, he initially only
underwent endocardial ablation. Despite extensive mapping
and ablation, the clinical VT could not be terminated endo-
cardially. In addition, endocardial electroanatomic mapping
suggested the presence of an epicardial circuit.
The patient was subsequently referred for an epicardial
ablation 4 days later, due to recurrent VT. In view of his prior
cardiac surgical history, percutaneous epicardial access was
obtained using a Tuohy needle, through a posterior approach
by a cardiothoracic surgeon. However, catheter movement
within the pericardial space was restricted by adhesions.
Therefore, repeat percutaneous access was attempted further
laterally. The guide wire and a 5F sheath were advanced
inadvertently into the RV and were then withdrawn. The
patient was observed for an additional 45 minutes, and no
accumulation of blood was noted in the pericardial space.
Given the multiple attempts at epicardial access with RV
puncture, an RV angiogram was performed to evaluate for
possible contrast extravasation from the RV cavity. This
revealed contrast extending beyond the border of the RV free
wall in the region of the apex, into a crypt-like structure
extending inferiorly (Figure 4 and online-only Data Supple-
ment Loop 1), which at the time was thought to probably
represent a pseudoaneurysm. Because there was no evidence
of active accumulation of blood within the pericardial space,
endocardial ablation was pursued. Heparin anticoagulation
was initiated and endocardial mapping and ablation were
performed. Near the end of the procedure, the blood pressure
suddenly declined. Absence of pericardial effusion was con-
firmed by echocardiography. However, the abdomen was
noted to be distended. An emergent CT scan (Figure 4)
revealed extravasation of contrast from the RV extending
through the diaphragm into the abdominal cavity. Emergent
surgical repair was successfully performed through a redo
sternotomy with repair of the RV and epicardial cryoablation
of the inferolateral scar.
Figure 2. A, Location of 2 puncture sites (black arrows) within
the left hepatic lobe in an image obtained during laparotomy. B,
Fluoroscopic view of an ablation and a multispine catheter
(white arrows) placed through 2 separate sheaths within the
pericardial space. Inset in the left upper corner shows the site
of successful radiofrequency ablation.
Figure 3. Transverse view of an abdominal CT scan with con-
trast showing a large heterogeneous lesion in the left hepatic
lobe (arrows), measuring 6711 cm. The lesion had a thin
rind of surrounding it anteriorly and laterally and indenting the
hepatic parenchyma posteriorly. These characteristics are most
consistent with a subcapsular hematoma. The diagnosis was
confirmed by ultrasonography.
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Complications Related to Epicardial Mapping
and Ablation
Patient 6: Coronary Vascular Injury
A 65-year-old man underwent catheter ablation of permanent
drug-refractory AF under general anesthesia. His medical
history was remarkable for cardiomyopathy with moderately
impaired left ventricular function. During the procedure,
pulmonary vein isolation was performed along with ablation
of the cavotricuspid isthmus. This was followed by epicardial
atrial ablation as part of a research protocol. An uncompli-
cated anterior epicardial puncture was performed. To gain
access to the oblique sinus, an SL-3 sheath (St Jude Medical,
St Paul, MN) was advanced into the pericardial space to
facilitate catheter manipulation. However, during epicardial
catheter manipulation along the left atrial roof, a sudden drop
in blood pressure was noted. A pigtail catheter drained
approximately 2 L of venous blood over an hour, which was
autotransfused. However, despite reversal of anticoagulation,
bleeding persisted and surgical intervention was pursued.
Intraoperative findings revealed a significant laceration of a
large-caliber posterolateral branch of the coronary sinus
(Figure 5). The lacerated vessel was successfully repaired.
The vascular injury was believed to have occurred when the
SL-3 sheath was advanced into the pericardial space. The
patient recovered without sequelae and was discharged home
1 week later.
Patient 7: Profound Coronary Arterial Vasospasm
A 51-year-old man with ischemic cardiomyopathy underwent
catheter ablation for VT under general anesthesia. His med-
ical history was significant for ischemic cardiomyopathy with
multiple ICD shocks for VT, vasospastic angina, and 1
episode of severe left coronary vasospasm during percutane-
ous coronary intervention of the left anterior descending
artery. On electrophysiology study, a monomorphic VT was
induced with ECG features suggesting an epicardial origin.
Percutaneous epicardial access was obtained successfully.
Before ablation, catheter mapping along the anterior left
ventricular epicardium resulted in sudden hemodynamic col-
lapse with concurrent diffuse precordial ST-segment eleva-
tions, followed by shock-refractory VF. Cardiopulmonary
resuscitation was begun immediately. The mapping catheter
was removed from the pericardial space and was replaced
with a pigtail catheter. This drained minimal amounts of
serous fluid only. Coronary angiography (Figure 6) demon-
strated a patent and normal-caliber right coronary artery and
marked vasospasm involving the entire left main, left anterior
descending, and circumflex arteries with absence of flow to
the distal coronary bed as reflected by dye “hang-up.”
Repeated injections of intracoronary nitrates and insertion of
an intra-aortic balloon pump eventually resulted in gradual
resolution of the coronary vasospasm. Despite several exter-
nal defibrillations and prolonged CPR, the patient recovered
completely without any sequelae.
Discussion
Complications Related to Percutaneous Access
Complications related to epicardial access can be further
subdivided into those related to (1) RV puncture and (2)
vascular injury. RV puncture can occur in up to 17% percent
of cases in which percutaneous access is attempted.6,7 Ap-
proximately half of these will result in pericardial bleed-
ing.7 Although most cases are self-limiting, in rare in-
stances larger RV perforations may require surgical repair
because of persistent bleeding. There are no clear recom-
mendations on when to proceed with surgical intervention
when dealing with hemopericardium associated with epi-
cardial procedures. However, the rate and quantity of
pericardial bleeding along with the overall clinical picture
are often taken into consideration when deciding on the
need for surgical intervention.
Figure 4. Right ventricular (RV) angiogram reveals contrast
entering a crypt (arrow pointing to structure encircled) extend-
ing inferiorly below the RV wall. A cine loop (online-only Data
Supplement Loop 1) is also provided. On initial review, contrast
was not noted to exit into the abdominal cavity. However, a CT
scan (image shown in the upper right corner inset) later
revealed presence of an RV-abdominal fistula.
Figure 5. Intraoperative image of the surgically repaired lacera-
tion (arrow) to a large-caliber posterolateral branch of the coro-
nary sinus. The vessel was probably traumatized when an SL-3
sheath in the pericardial space was advanced during catheter
mapping. The active bleeding ceased with surgical repair of the
lacerated vessel.
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To the best of our knowledge, this case series represents
the only reported complications of (1) postepicardial access
RV pseudoaneurysm (patient 1) and (2) RV-abdominal fistula
(patient 5). Traumatic pseudoaneurysms of the RV have been
previously reported after corrective surgery for congenital
heart disease, myocardial infarction, cardiac tumors, and
endomyocardial biopsy.9 Large RV pseudoaneurysms often
require surgical repair.10 If uncorrected, they could poten-
tially increase in size and lead to life-threatening complica-
tions such as a thromboembolism or rupture.10 On the
contrary, as illustrated in patient 1, smaller pseudoaneurysms
can be managed conservatively with close follow-up. There-
fore, the decision regarding the need for intervention in cases
of RV pseudoaneurysm may be guided by its size and
stability. However, it should be emphasized that this recom-
mendation is based on a single case that was successfully
managed in this manner. From a mechanistic point of view, it
is unclear what factors led to the development of the
pseudoaneurysm in patient 1. The multiple attempts at per-
cutaneous access and presence of prior adhesions related to
past cardiac surgery probably played a role. Consideration
must be given to a limited subxiphoid11 surgical approach for
epicardial access in patients with prior cardiac surgery to
decrease the incidence of complications such as the bleeding
from multiple attempts.
The occurrence of RV-abdominal fistula in patient 5
probably was related to RV myocardial puncture by the
needle/sheath in a patient with intrapericardial adhesions
from prior cardiac surgery. Although RV puncture with the
needle/guide wire leads to transient pericardial bleeding in
the vast majority of cases, the additional injury from the
sheath and presence of prior intrapericardial adhesions prob-
ably facilitated the persistence of a small tract leading into the
abdominal cavity resulting in fistula formation. Restricting
percutaneous epicardial access in patients with a history of
cardiac surgery to only rare situations, coupled with a general
preference for the surgical subxiphoid approach in this patient
subset,11 may help avoid such complications.
Another uncommon complication related to epicardial
access is that of vascular injury. Such injury may involve
either arterial or venous structures encountered along the
route taken by the needle used in percutaneous access. These
may include, but are not limited to, superficial arteries and
veins in the abdominal wall or vessels in or near the
diaphragm and on the epicardial surface of the heart itself (ie,
coronary veins and arteries). Infradiaphragmatic injury such
as that to the is likely to occur more commonly with the
inferior approach to epicardil puncture (Figure 7). The occur-
rence of progressive hypotension during or after percutaneous
epicardial access in the absence of pericardial effusion or
other obvious causes should therefore raise the operator’s
suspicion of intra-abdominal bleeding caused by infradia-
phragmatic injury (as was the case in the second patient). In
these patients, emergent abdominal imaging and surgical
consultation should be performed.
Patient 3, who had a subcapsular hematoma, probably
sustained direct injury to the liver from the epicardial needle.
The small size of the hematoma and its relative stability
Figure 6. A, Left anterior oblique view of right coronary angiog-
raphy. The angiogram shows a small-caliber but patent right
coronary artery without evidence of vasospasm. Also seen are a
5F quadripolar catheter and an implantable cardioverter-
defibrillator lead positioned in the right ventricular (RV) cavity
and apex, respectively. B, Right anterior oblique view of left cor-
onary angiography shortly after onset of hemodynamic collapse
and ventricular fibrillation. There is profound spasm (arrows)
involving diffusely the left main (LM), left anterior descending
artery (LAD), and circumflex (LCx) arteries with no flow to the
distal coronary bed, reflected by dye “hang-up.” C and D,
Repeat right anterior oblique angiograms of the left coronary
system at 5 and 15 minutes after administration of intracoronary
nitrates. As noted in these panels, gradual resolution was seen
in the severity of coronary vasospasm with repetitive injections
of intracoronary nitrates. RCA indicates right coronary artery.
Figure 7. Sagittal section of a cadaveric specimen. The epicar-
dial surface and the overlying pericardium are outlined with dot-
ted lines. Two white arrows indicate the 2 separate routes
(anterior and inferior) taken by the epicardial needle from the
skin to the pericardial space. Arrow interrupted with dotted
line exhibits the potential for hepatic injury with the more inferi-
or approach, as was the case in patients 2 and 3.
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allowed for successful nonsurgical conservative management.
With regard to patient 4, who sustained coronary venous
laceration, the severity of bleeding and the patient’s hemo-
dynamic status ultimately dictated the clinical management.
Most vascular injuries require surgical repair. However,
alternative percutaneous catheter-based treatments have been
recently described in coronary artery–related bleeding.12
These vascular complications are largely unpredictable and
perhaps unavoidable.
Several learning points can be gleaned from these cases.
When difficulty is encountered while advancing the sheath
over a guide wire into the epicardial space, the sheath may be
traversing intraabdominal structures. Additionally, we be-
lieve that the inferior percutaneous approach is likely to result
in a higher incidence of intra-abdominal injury as opposed to
the anterior approach, in which the incidence of inadvertent
RV free wall puncture may be higher.
Complications Related to Epicardial Mapping
and Ablation
The most common complication related to epicardial catheter
mapping and ablation is postprocedure pericarditis. Pericar-
ditis after an epicardial procedure occurs in varying degrees
in most patients, as a result of a local inflammatory response.
The clinical manifestations can vary from mild pericarditis to
large hemorrhagic pericardial effusions and, rarely, even
cardiac tamponade. Most cases can be managed successfully
using oral nonsteroidal anti-inflammatory drugs and/or corti-
costeroids. Furthermore, in our opinion, this complication can
be reduced or largely prevented by empirical instillation of
intrapericardial corticosteroids at the completion of the
procedure.8
Other infrequently encountered complications related to
epicardial mapping and ablation include vascular injury and
coronary vasospasm. Injury to the coronary arteries from
inadvertent radiofrequency application is well described, and
specific recommendations for the minimum distance
(5 mm) between ablation catheter tip and coronary artery
have been suggested.13,14 The sharp edges of intrapericardial
sheaths can be traumatic (as was thought to be in the case of
patient 6), and therefore soft-tipped sheaths are preferred.
Ensuring that the sheath lumen is always occupied by an
ablation catheter or pig-tail catheter can also help prevent
inadvertent injury from the sheath tip. In our opinion, it is
generally prudent not to use sheaths with preformed curves
such as SL-2/SL-3 sheaths (St Jude Medical Inc, Daig
Division, St Paul, MN) within the pericardial space to prevent
injury to fragile structures such as coronary veins. If there is
a need for directional sheath support, a deflectable straight
sheath is preferable.
As illustrated in this series, severe coronary vasospasm can
occur with catheter manipulation in the vicinity of an epicar-
dial artery. Similar reports of coronary vasospasm from
intraoperative surgical manipulation during coronary artery
bypass surgery have also been reported.15,16 Diffuse coronary
vasospasm in such cases can be profound and can lead to
VF. Vasospasm can be successfully managed with intracoro-
nary vasodilators and intra-aortic balloon counterpulsation.
Therefore, caution should be exercised when manipulating
the catheters in the vicinity of coronary arteries in patients
with a history of vasospastic angina or documented coronary
vasospasm.
Conclusions
Percutaneous epicardial access and catheter ablation can be
performed safely in most patients for treatment of a variety of
cardiac arrhythmias. However, it can be associated with
unusual and rare complications (Table 1) that on occasion can
be life-threatening. It is important to recognize the impor-
tance of any unusual or persistent symptoms after an epicar-
dial procedure such as persistent chest pain, abdominal pain,
or hypotension. Table 2 lists certain preprocedural and
intraprocedural measures that may prove beneficial for the
early detection of complications.
Complications may be related to either percutaneous ac-
cess or catheter mapping and ablation and include RV
pseudoaneurysm, hepatic injury, epicardial vascular lacera-
tion, RV-abdominal fistula formation, and coronary arterial
vasospasm. Awareness of these complications may help early
detection and successful management.
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CLINICAL PERSPECTIVE
Percutaneous epicardial access and epicardial catheter ablation are being increasingly performed for the treatment of a
variety of cardiac arrhythmias. Major complication rates of 5% and 2% for acute and delayed complications related to
epicardial ventricular tachycardia ablation have been reported. The most common complications associated with this
procedure are postprocedure pericarditis and inadvertent right ventricular puncture leading to transient or no pericardial
bleeding. However, this technique can rarely be associated with unusual complications that can be life-threatening. This
report lists 7 such complications from 5 centers over 5 years; (1) a right ventricular pseudoaneurysm related to right
ventricular puncture, (2) intra-abdominal bleeding from hepatic injury, (3) subcapsular hepatic hematoma resulting from
hepatic puncture during percutaneous access, (4 and 5) 2 cases of pericardial bleeding resulting from coronary sinus branch
lacerations that occurred in one patient during access and the other possibly during sheath manipulation, (6) a right
ventricular–to–abdomen fistula related to multiple right ventricular punctures during percutaneous access, and (7) 1 case
of coronary arterial spasm that occurred during maneuvering within the pericardial space. These complications occurred
at the time of either percutaneous access and/or during catheter mapping and ablation. It is important to recognize the
importance of any unusual or persistent symptoms during/after epicardial ablation. If present, they should alert the clinician
to the possible presence of a complication and consequently lead to a thorough work-up. Three of these complications, right
ventricular pseudoaneurysm, subcapsular hepatic hematoma, and coronary artery spasm, did not require surgical
intervention.
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Data supplement File 
Video 1)  RV angiogram  reveals contrast extending beyond the border of the RV free wall in the 
region of the apex, into a crypt-like structure extending inferiorly  
